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ABSTRACT

The study aimed to develop web-based learning media on colloidal system topic using wordpress CMS. It
comes from challenges to make an attractive learning system for students. The research method ADDIE
model developed by Dick and Carrey. The research instrument was questionaires. This learning media had
been validated by media experts, material experts, chemistry educators and field trials. The result showed
that the learning media is valid and feasible to be used in teaching and learning activities on system colloid
lessons. It is proven based on the average score which is converted in to good and very good categories
according to the ideal assessment criteria. While the result of small group trial showed the average scores of
19 and 19.4 for aspects of learning material and 35.5 and 38.1 for aspects of appearance and operation are
both categorized as a good category.
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1. INTRODUCTION

Education is a fundamental aspect that must
be held in everyone's life. Formal education
includes the learning process in which there
are teachers as educators and students as
learners. Many problems are found in the
world of education, one of them in the
learning process that children are less
motivated to develop the ability to think,
since in the learning process children are only
directed at the ability to memorize
information. The child's brain is forced to
remember and hoard various information
without being asked to understand,
remember and relate the information into
their daily life (Suyanti & Purba, 2017).

Teacher centered learning is one of the
methods that does not increase students
activities and it causes low learning outcomes
(Kristanti et al., 2016). However, there are still
many teachers who use this method in their
learning activities. It is supported by the
statement of Barron & Darling-Hammond
(2008) who noted that traditional approaches
that focus on memorization or the
application of simple procedures will not
develop students' critical thinking skills and
their autonomy.

It also supported by a research that was
conducted in 2018 in a State Vocational
School. The result showed that learning
outcomes of chemistry students in colloidal
system topic were not effective. Students
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were still look passive in some learning
activittes such  as  discussion.  The
implementation of the learning process that
is less than the maximum can be seen from
their learning outcomes which showed that
5% of students in class XI of Industrial
Chemical Engineering had grades below the
KKM (Minimum completeness criteria). Based
on these data it can be said that learning
outcomes of chemistry students are low (Eli &
Sari, 2018).

A previous study was conducted by
researchers on 26 students consisting of 11
high school students and 15 vocational
students in Jakarta and Bogor showed that in
relation to the chemistry learning process,
especially in colloidal topic, 60% of students
said that the learning method was teacher-
centered. Meanwhile, there were 95% of
students who interested in studying using
electronic media. And about 60% of students
believed that electronic media makes them
better understand in learning colloidal
systems. Moreover about 55% of students did
not want to use online learning. Based on
these data it can be said that students will be
more interested in if interactive media is used
in learning activities and only a few teachers
who had used technology as their learning
resources.

A new learning model is expected to be
developed since global era in the 21 century
the students will face complex global
challenges.  Identification  of  student
competencies that need to be developed is
very important to face the 21t Century.

Furthermore, one way to overcome problems
in teaching and learning process related to
the complexity and uniqueness of learning,
technology provides learning resources that
facilitate problem solving in learning process.
Thus, the use of technology is strived to
provide greater opportunities for learning to
occur within a person (Degeng, 2016).

There are many learning media based on
technology. Among varieties of learning
media, web is the right choice to use. Web-
based learning media is a collection of pages
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on the internet that are designed in a
planned and integrated way to be used in the
interests of learning. It is expected that the
educational  communication  interaction
process between teachers and students can
take place in an effective and efficient way. In
addition, one of the reasons that web media
is mostly used in learning activities is because
the media can facilitate future development.
Web media can also be run by many
platforms (Widiyaningtyas & Widiatmoko,
2014).

Web-based learning is a learning activity that
utilizes website media that can be accessed
through the internet network (Kurniawan et
al, 2015). Based on previous studies
conducted at several high schools and
vocational schools in Jakarta and Bogor
related to internet access owned by schools,
it was found that schools in urban areas have
fairly good internet access, it means that in
the current digital era internet access is basic
needs that need to be owned by school
facilities.

Research that stated that there is increasing
of learning outcomes using web media was
done by Persada (2017) which showed that
student learning outcomes are more effective
using web-based teaching materials. Web-
based learning media in this study used the
Wordpress application, which is an open
source application that is very popular to be
used as a blog engine. Wordpress uses the
PHP programming language (Hypertext
Preprocessor) and the MySQL (My Structured
Query Language) database both are open
source software. Aside from being a blog,
Wordpress also began to be used as a CMS
(Content Management System) because of its
ability to be modified and adapted to the
needs of its users (Saluky, 2016). Websites
that use the Wordpres CMS, users do not
have to create a website from scratch
(Rahman, 2018).

Colloidal system is one topic that can use
web-based learning media. This material is
widely used in daily life such as in industrial
chemistry, for example in the manufacture of
various products such as cosmetics,
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insecticides, cement, rubber, paper, plastics,
textiles, inks, paints, ceramics, and so on.
Processes such as whitening, removing odors,
coloring, and purification involve adsorption
on the surface of colloidal particles.
Therefore, an understanding of the properties
of colloids is very important in chemistry
because the exploration of chemical materials
is closely related to daily life and its various
uses are needed by students in learning
activities. However, in this material students
are often less enthusiastic in learning and
tend to feel bored (Eli & Sari, 2018). This is
because colloidal material is mostly
theoretical and microscopic in nature, which
students consider less important (Hayatt et
al, 2014). Students assume that they can
memorize the material when they will face an
exam. As a result, student learning activities
become passive. Even though it is not that
simple, the microscopic nature of colloidal
topic can cause students' misconceptions
(Hayati et al, 2014). Thus, the colloidal
system material requires electronic learning
media to increase student motivation in their
learning activities. Previous research has been
conducted using animation learning media
about the colloidal system (Eli & Sari, 2018).
However, animated media which are
generally in the form of flash have the
disadvantage of only running on the
Windows operating system or can only be
used via a computer so students are unable
to access via their tablet or smartphone
(Fadillah, 2017).

Based on the background above, a research
on the development of web-based learning
media was carried out using ADDIE method
by conducting research stages in the form
analysis, design, develop, implement, and
evaluate.
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2. RESEARCH METHOD

The research method was ADDIE research and
development developed by Dick and Carry
(Branch, 2009). This research aimed to
produce web-based learning media for
colloidal system material. The stages of this
research are as follows:

2.1 Preliminary Research

At this stage it was started by analyzing the
needs of students and teachers. It was
supposed to determine the needs and
constraints of students and teachers in the
learning activities of the colloidal system, also
to determine the opinions of students and
teachers about making learning media for
learning activities so as to identify the needs
of students to be further applied in making
learning media.

2.2 Media Development

At this stage there were several activities,
starting with the collection of materials and
references which are components of the
content that will be loaded into the learning
web such as self-made animated videos and
some from YouTube. The source of the book
used comes from General Chemistry (Ebbing &
Gammon, 2016) and Basic Chemistry 2
(Sunarya, 2012). Then the material was
developed and translated into the learning
web. Until making this web-based media that
uses Wordpress CMS with the ability to display
HTML5 products. There is also several other
supporting  software, namely  Microsoft
PowerPoint 2016, Aiseesoft Total Video
Converter, Corel Draw 5, and Photoshop X6.
Web-based learning media developed have a
design that can be explained in Figure 1.
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Figure 1. Storyboard for Making Colloidal Learning Media

The first page of the website is the home
page. This page is the opening of the
learning web, it contained a colloidal system
concept that is packaged like a story so that it
can make students were stimulated to be
more interested in the learning web. The
front page of the web can be seen in Figure
2.
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Figure 2. Front Page Display of the Web
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The material of the solid system discussed in
this learning web included the section on
colloidal classification, the characteristic of
colloids, the eight classes of colloidal
systems, and the manufacture of colloids.
Display page material contained on the
learning web can be seen in Figure 3.
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Figure 3. Colloidal Material Page

2.3 Media Evaluation

To determine the feasibility of the media, an
assessment was carried out by material
experts, media experts, students, and
chemistry  teachers. Media feasibility
evaluation data covering aspects of learning,
learning material content, visual and audio
aspects, and software engineering aspects
were obtained through material expert
questionnaires, media expert questionnaires,
student questionnaires and chemistry teacher
questionnaires.

During the material expert test, a revision of
the developed media was carried out. The
revision process consisted of changing the
name of the menu icon found on the learning
web from "colloidal chemistry" to "colloidal
system”. Comparison of the appearance
before and after the revision can be seen in
Figure 4 and Figure 5.
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Figure 4. Icon Menu Before Revision

'S’z Bahan Ajar
?s;%i § The Simples Think

Qs nece®

Sistem Koloid Kimia
Figure 5. Icon Menu After Revision

Table 1. Criteria for Evaluating Media Quality
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2.4 Media Trial

After learning media was assessed and
validated by three material experts, three
media experts and two chemistry educators,
and have gone through a revision stage, the
media were then tested on students. This trial
consisted of a small group trial consisting of
15 students, then it was revised according to
the opinions and input obtained then web
learning through large group trial stages with
the number of students 40 participants. The
revised result of a large group trial resulted in
a website-based learning media for colloidal
material.

The instrument in this study was a needs
analysis questionnaire. This questionnaire was
in the form of a digital questionnaire (lime
survey) aimed at several chemistry teachers
and students of class Xl high school and
vocational high school in JABODETABEK.
Then the material expert assessment sheet,
the media expert, the chemistry educator,
and the student assessment questionnaire
were used. Evaluation of every aspect of the
media developed in this study uses a Likert
scale. Whereas the evaluation criteria are
generally used for media quality (Widoyoko,
2013) can be seen in Table 1.

No. | Score Range (i) Category

1 X> + 1,8.sbiX; Very Good (SB)

2 X + 0,6.bi <X < + 1,8.biX; Good (B)

3 X - 0,6.sbi <X < + 0,6.sbiX; Enough (C)

4 Xi - 1,8.bi <X < - 0,6.biX; Less (K)

5 X < - 1,8.5biX Very Poor (SK)
Information:

(ideal maximum score +

X (ideal average)

ideal minimum score)%
sbi (ideal standard = (ideal maximum score -
deviation) ideal minimum score)%

X = Empirical score

3. RESULT AND DISCUSSION

The results of this study produced a website-
based learning media for colloidal system
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material. At the stage of assessment by media
experts, material experts, and educators
obtained the results of the assessment
analysis in Table 2. The assessment of media
experts obtained an average score for the
audio visual aspect of 45.7 with a good
category, while for the software engineering
aspect obtained an average score of 22 so
that it is included in the category very good.
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Table 2. Results of the Assessment of Media Experts, Material Experts and Chemistry Educators

A. Media Expert Rating
No. | Visual and Audio Aspects Expert Expert gxpert
1 Appropriate layout proportions (layout, text, images and animation) 4 4 3
2 Appropriate color proportions 5 5 3
3 Suitability of background selection 4 5 4
4 Appropriate font selection 5 5 3
5 Appropriate font size selection 5 5 3
6 Attractive form of navigation buttons 4 5 4
7 The consistency of the navigation button display 4 4 4
8 Smooth animation movement 4 5 4
9 The suitability of the animation with the material 5 4 3
10 | Suitability of supporting images with the material 4 5 3
11 | Appropriate music selection accompaniment 4 4 4
Total 48 51 38
Average Score 45.7
Average Ideal Maximum Score 55
Average Ideal Minimum Score 11
Category Well
Expert | Expert | Expert
Software Engineering Aspects 1 2 3
12 Ease of operation of learning media 4 5 4
13 | Clarity of media usage guidelines 4 5 2
14 | Creativity and innovation in media 5 4 5
15 | Operating system compatibility with programs 5 5 4
Media development opportunities for the development of science and
16 | technology 5 4 5
Total 23 23 20
Average Score 22
Average Ideal Maximum Score 25
Average Ideal Minimum Score 5
Category Very good
B. Material Expert Rating
Expert Expert | Expert
No. | Learning Aspects 1 2 3
1 Learning indicators in accordance with BC 5 5 5
Learning objectives are in accordance with indicators of competency
2 achievement 5 5 5
Learning material in accordance with indicators of competency
3 achievement 5 5 5
4 Giving examples in accordance with the material 5 5 5
Total 20 20 20
Average Score 20
Average Ideal Maximum Score 20
Average Ideal Minimum Score 4
Category Very good
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No.

Content Aspect of Learning Material

Expert
1 2

Expert

Expert

The concept of matter is correct

vl

5 5

o))

Neat material description

N

Writing the formulation of the questions in accordance with indicators
of competency achievement

The material in learning media is interesting and motivating

[NoRTe NN

Correct use of language

The sentence used does not lead to double interpretation

R

Al |pd
Ml

Total

27 29

Average Score

27

Average Ideal Maximum Score

30

Average Ideal Minimum Score

6

Category

Very good

C.

Chemistry Teacher Evaluation of Material Aspects

No.

Learning Aspects

Educator 1

Educator 2

Learning indicators in accordance with BC

3

4

Learning objectives are in accordance with indicators of competency
achievement

4

3

w

Learning material in accordance with indicators of competency
achievement

4

5

Giving examples in accordance with the material

4

5

Total

15

17

Average Score

16

Average Ideal Maximum Score

20

Average Ideal Minimum Score

4

Category

Well

Content Aspect of Learning Material

Educator 1

Educator 2

The concept of colloidal matter is correct

)]

Explanation of coherent material

Writing the formulation of the questions in accordance with indicators
of competency achievement

The material in learning media is interesting and motivating

O [0

Correct use of language

The sentence used does not lead to double interpretation

Total

Average Score

26.5

Average Ideal Maximum Score

Average Ideal Minimum Score

Category

Very good

D.

Evaluation of Chemical Educators in Media Aspects

No.

Audio Visual Display Aspects

Educator 1

Educator 2

Appropriate layout proportions (layout, text, images and animation)

3

4

Color proportion

Appropriate Selection of web background color

Appropriate font selection

Appropriate font size selection

U IWIN|F

Suitability The shape of the navigation buttons is interesting

o RO RN

M| jn|jun|u
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No. | Audio Visual Display Aspects Educator 1 | Educator 2
7 Appearance Display navigation buttons are consistent 5 3
8 Suitability Movement of an attractive and smooth animation 5 4
9 Suitability of Animation with material 4 3
10 | Compatibility of supporting images with material 4 3
11 | Appropriate selection of accompaniment music 5 4
Total 47 44
Average Score 45.5
Average Ideal Maximum Score 55
Average Ideal Minimum Score 11
Category Well
Software Engineering Aspects Educator 1 | Educator 2
12 | The operation of learning media is easy 5 5
13 | The instructions for using media are clear 5 5
14 | Creativity and innovation in media 5 5
15 Operating system compatibility with programs 3 5
Media development opportunities for the development of science and
16 | technology 3 5
Total 21 25
Average Score 23
Average Ideal Maximum Score 25
Average Ideal Minimum Score 5
Category Very good

Material and learning objectives presented on
the web according to experts supporting
material will achieve the achievement
indicators of student competency with a
score of 5 for each expert. However, there are
differences in assessment by the second
chemistry educator who gives a score of 3 on

%2 Bahan Ajar

iy

1=V=F
%s:_‘ ﬁj& The Simples Think
5 ™
Home ﬂ Sistem Koloid ],3 ndikator Pembelajaran

Indikator Pembelajaran

KOMPETENSI DASAR

the learning objectives, so it is necessary to
review the learning objectives on the
indicators of competency achievement by
entering basic competencies from
PERMENDIKBUD No. 37 in 2018 into the
learning web. The learning indicators page
display on the web can be seen in Figure 6.

Ruang Literasi
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E] Ruang Konsultasi E LJi Kompetensi Koloid +  Pojok Koloid E

You are here: Bahan &jar > ndikator Pembelsiaran

3.14 Mengelompokkan berbagai tipe sistem koloid, dan menjelaskan kegunaan koloid dalam kehidupan berdasarkan sifat-sifatrya

4 14 Membuzt makanan atau produk lzn yang berupa koloid atau yang melibatkan prinsip koloid.

Figure 6. Indicators of Web Learning

Program evaluation of learning outcomes was
carried out by conducting tests on students
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by giving test questions. According to
educators, the writing of the formulation of
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guestions posted on the web has a score of 4
so that both in achieving the student
competency indicators this is in line with the
results of the assessment by the material
experts. One media expert gave a suggestion
to provide a student discussion room on the
learning web so that further a student
consultation room was provided as shown in
Figure 7, this consultation room was a two-

Ruang Konsultasi

Sunting
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way discussion room between teacher and
student. In this page students will be able to
give opinions and questions to the teacher,
or comment on the opinions of the teacher
and other students. So hopefully students can
give their opinions freely. It causes the
interaction between students and teachers
not only limited to one learning environment.

n Ruang Konsultasi adalah ruang untuk mendiskusikan semua materi atau
pun saran untuk web pembelajaran ini, Terimakasinh

Based on Table 2 the analysis of the results of
the expert material assessment on the
learning aspects obtained an average of 20
for the assessment of the three material
experts with very good categories and by 16
for the assessment of both chemistry
educators with good categories. Based on
these values, this learning media is expected
to be able to present material that can

Figure 7. The Web Consultation Room Page

improve student competence in colloidal
chemical material.

Furthermore, to see the extent to which the
effectiveness of this media was tested on
students in small groups or large groups. The
results of the trial evaluation analysis can be
seen in Table 3.

Table 3. Analysis of the Results of the Small Group and Large Group Trial Evaluations

Learning and Material Aspects Small Group Trial Large Group Trial
Average score 19 194
Average score max. ideal 25 25
Average score min. ideal 5 5
Category Well Well
Display and Operational Aspects of Learning Media Small Group Trial Large Group Trial
Average score 355 38.1
Average score max. ideal 50 50
Average score min. ideal 10 10
Category Well Well
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After an evaluation and revision of the
learning media were assessed by experts and
chemistry educators, a trial was conducted on
the students. The trial was conducted with 15
students for small group trials and 40
students for large group trials. The results
obtained in small and large group tests on
aspects of learning and material produced an
average score of 19 and 19.4 with both
categories. Chemical material provided to
students is applicable chemistry material. In
the background of research on microscopic
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colloidal material properties can lead to
student misconceptions (Hayati et al, 2014).
It is because students only get the theory
without seeing the difference visually. On the
colloidal properties page on this web
students are given a visual understanding
that colloid is a system that is applied in
everyday life. One example is the process of
washing clothes. An example of a page
containing an animation of washing clothes
with soap can be seen in Figure 8.

[ b tmwenbosaad shis widao |3 &

Waisanisme Mencuc Pakais dengen Sabun

3404 Mgkt asda katore: mémyok
g yeng mem ki gugus norpelorny:

B Mengatami keslitan, hubungi sy ?
s Tidak renersible

Shortcomings in previous studies where the
learning media animation about the colloidal
system (Eli & Sari, 2018). Flash based can only
run on Windows operating systems and can
only be used via a computer. In this learning
media the problem can be solved because
this media can run on other devices. In Figure
9 and Figure 10 there are several devices and
operating systems that can access this
learning web.
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Figure 8. Animation Page for Washing Clothes
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System
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Laptop
Figure 10. Personal Computer Devices that Use the
Windows Operating System

Web-based learning media that have been
developed not only contains a variety of
colloidal material, but also have the
advantage that students can be actively
involved in learning activities using the web
directly through the device. This is due to the
learning web is equipped with the WhatsApp
plugin when students have accounts in their
devices, students can communicate directly
with the teacher through the WhatsApp
program.  Display =~ WhatsApp  plugins
contained on the learning web can be seen in
Figure 11.

Hai Gaes!

g Konsultasi E u Klik disini untuk chat di WhatsApp atau
kirimkan email kepada

Hubungi kami di +6251283aRmulai 08:00 wib hingga
g 20:00wib

O Mengalami kesulitan, hubungi saya ?

Figure 11. WhatsApp Plugin Found on the Learning
Web

This learning web was also equipped with
pages containing collections of bulletins and
colloidal articles integrated into everyday life
called chemistry corners. This page was
created using the Wordpress flipbook plugin,
so that it can make it easier for students to
read it. The chemistry corner page display
found on the learning web can be seen in
Figure 12.
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Figure 12. Chemistry Corner Page

Based on previous research, this web-based
learning media has several advantages,
namely its simple, yet elegant appearance.
Have a complete variety of material as
student learning materials independently.
This can also be seen from the results of
small trials and large trials that produce good
categories. The integrated materials allow
students to have interesting learning
experiences because they are more
interactive (Setyadi & Qohar, 2017). This
opinion is supported by Burrmann & Moore
(2013) which states that conventional
learning has limited space and time in
presenting a learning method. Meanwhile,
web-based learning makes students do
independent learning activities, anytime
through the device or with their computer
with internet access. Independent learning is
very effective in making students to connect
new concepts with prior knowledge.

4. CONCLUSION

Based on the analysis results and the trial
data obtained, it can be concluded that the
web-based learning media on the colloidal
system topic that has been developed is valid
and suitable to be used in teaching and
learning activities. It can be proven based on
the results of product validation and trials
which on average obtain ideal evaluation
criteria categorized as good and very good.

Jurnal Tadris Kimiya 5, 1 (Juni 2020): 104-117

This is an open access article under CC-BY-SA license (https://creativecommons.org/licenses/by-sa/4.0/)



E. Oktaviani U. Cahyana & A. Purwanto

This learning media is built with a load of
applicative material such as the application of
the water purification process by applying the
principles of colloidal properties, so that it is
hoped that in subsequent trials students can
easily understand colloidal applications in
daily life. However, this learning media is still
limited in colloidal topic; therefore, it is
expected that the next researchers can
develop learning media in other chemical
topics.
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